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(54) MANUFACTURING METHOD OF ION-EXCHANGE FILTER FOR SOLID POLYMER FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ion-exchange filter which is good at durability for 
eliminating impurities contained in gas supplied to an anode and a cathode, reduce the impurities mixing 
into the inside a solid polymer fuel cell from outside, and stabilize its performance for a long period of 
time. 

SOLUTION: The ion-exchange filter is obtained by processing hydrophilic surface treatment of a base 
material filter made up of polyolefin or polyfluorolefin, applying ion-exchange polymer solution on the 
filter, and then by drying it. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The manufacture approach of the ion-exchange nature filter for polymer electrolyte fuel cells 
which applies an ion-exchange nature polymer solution to this base material filter, and is characterized by to 
dry after carrying out the surface hydrophilization processing of the base material filter which is the 
manufacture approach of the ion-exchange nature filter for making into clarification the gas containing the 
gas containing the hydrogen supplied to the anode which counters through the electrolyte membrane and 
this electrolyte membrane which consists of ion exchange membrane, and a polymer electrolyte fuel cell 
equipped with a cathode, or oxygen, and consists of polyolefine or a poly fluoro olefin. 
[Claim 2] Said base material filter is the manufacture approach of the ion-exchange nature filter according to 
claim 1 which are 10-5000 micrometers in thickness, metsuke amount 5-2500g/m2. 

[Claim 3] Said base material filter is the manufacture approach of the ion-exchange nature filter according to 
claim 1 or 2 in which surface hydrophilization processing is carried out by one or more sorts of processings 
chosen from the group which consists of radiation treatment, electrodischarge treatment, a chemical 
treatment, and graft polymerization method processing. 

[Claim 4] It has the anode and cathode which counter through the electrolyte membrane and this electrolyte 
membrane which consist of ion exchange membrane. In the manufacture approach of a polymer electrolyte 
fuel cell that the gas by which the gas which contains hydrogen in an anode contains oxygen in a cathode is 
supplied, and the gas containing the gas containing said hydrogen and/or said oxygen is supplied through an 
ion-exchange nature filter Said ion-exchange nature filter is the manufacture approach of the polymer 
electrolyte fuel cell characterized by obtaining by applying an ion-exchange nature polymer solution and 
drying after carrying out surface hydrophilization processing of the base material filter which consists of 
polyolefine or a poly fluoro olefin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ion-exchange nature filter for making into clarification 

the gas supplied to a polymer electrolyte fuel cell. 

[0002] 

[Description of the Prior Art] When the polymer electrolyte fuel cell used now is used for a long period of 
time, a problem is in cell engine-performance stability — a generation-of-electrical-energy electrical 
potential difference falls. Resistance of the solid-state polyelectrolyte film currently used if there is mixing 
of the impurity from the gas used for one of the cause of this and especially the ionicity matter mixes 
increases, and engine-performance stability falls. 

[0003] The HEP A filter (High Efficiency ParticulateAir Filter) and the ULPA filter (Ultra Low Penetration 
Air Filter) are used in order to purify gas, such as air, conventionally, and to mainly remove the particle in a 
gas. However, since the HEPA filter could not separate a gas-like impurity, when gas impurities, such as a 
sour gas and alkaline gas, were contained in gas, the charcoal filter to which an acid, alkali, potassium 
permanganate, etc. were made to adhere was used in many cases. In this case, actuation of making a 
chemical adhering to activated carbon is complicated, there is a possibility that an affix may moreover flow 
out, and the salt generated by neutralization might disperse. 

[0004] producing a filter for the ion-exchange fiber which carried out the graft polymerization of the 
monomer to fiber, such as polyethylene, and using this filter for an air filter, in order to solve such a 
problem — "air clarification" — it is indicated by the 36th volume No. 3 34 pages. Moreover, the example 
which polypropylene produced the filter for the ion-exchange fiber to which polystyrene introduced the ion 
exchange group into the polystyrene part of the multicore sea-island type bicomponent fiber of a sea 
component of the island component, and used for the air filter is indicated by "property and applied- 
technology of porous body" (FUJITEKUNO system) 747 page. 
[0005] 

[Problem(s) to be Solved by the Invention] However, these ion-exchange fiber had the problem in which 
endurance is [ that it will be easy to damage if fiber is upright, and brittleness is strong and uses it for a long 
period of time, since there is much what is using the styrene monomer as the base ] inferior the top where 
composition is complicated. 

[0006] Then, this invention offers the ion-exchange nature filter which is excellent in the endurance for 
removing the impurity contained in the gas supplied to an anode and a cathode, decreases the impurity 
mixed from the outside in a polymer electrolyte fuel cell eel, and aims at offering the polymer electrolyte 
fuel cell whose engine performance was stable in the long run. 
[0007] 

[Means for Solving the Problem] This invention is the manufacture approach of the ion-exchange nature 
filter for making into clarification the gas containing the gas containing the hydrogen supplied to the anode 
which counters through the electrolyte membrane and this electrolyte membrane which consist of ion 
exchange membrane, and a polymer electrolyte fuel cell equipped with a cathode, or oxygen. After carrying 
out surface hydrophilization processing of the base material filter which consists of polyolefine or a poly 
fluoro olefin, the manufacture approach of the ion-exchange nature filter for polymer electrolyte fuel cells 
which applies an ion-exchange nature polymer solution to this base material filter, and is characterized by 
drying is offered. 
[0008] 

[Embodiment of the Invention] As for the ion-exchange nature filter of this invention, a base material filter 
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consists of polyolefine or a poly fluoro olefin. When polyolefine or the poly fluoro olefin is used, it is 
desirable in respect of reinforcement, or chemical stability and endurance. However, neither polyolefine nor 
the poly fluoro olefin has a hydrophilic functional group in a front face, and is water repellence, and its 
adhesive property with hydrophilic polymers, such as an ion-exchange polymer, is not good. Therefore, after 
carrying out surface treatment of the base material filter which consists of polyolefine or a poly fluoro olefin 
and introducing a hydrophilic functional group into a front face, it is desirable from a viewpoint of adhesive 
improvement to apply an ion-exchange polymer solution, and it has adopted this approach in this invention. 
Therefore, surface hydrophilization processing of the base material filter in this invention shows the surface 
treatment for introducing a hydrophilic functional group to the base material filter. 

[0009] As for the base material filter in this invention, it is desirable that they are 10-5000 micrometers in 
thickness, metsuke amount 5 - 2500 g/m2. When thickness is thinner than 10 micrometers, or when metsuke 
amount is smaller than 5 g/m2, it is hard to deal with it, and since the reinforcement of a filter is low, it is 
easy to damage while a filter processes it. Since the process of spreading desiccation takes time amount and 
the pressure loss of the filter obtained also becomes large when thickness is thicker than 5000 micrometers, 
or when metsuke amount is larger than 2500 g/m2, it is not desirable. When thickness is 100-1000 
micrometers and metsuke amount is 50 - 500 g/m2, reinforcement is high, and especially since there are also 
few pressure losses, it is desirable. 

[0010] As an approach of carrying out surface hydrophilization processing of the base material filter in this 
invention, radiation treatment, electrodischarge treatment, a chemical treatment, or graft polymerization 
method processing is mentioned. If these processings are performed to a base material filter, the adhesive 
property of an ion-exchange nature polymer and a base material will improve, and the ion-exchange nature 
filter which is excellent in endurance will be obtained. 

[001 1] A gamma ray and an electron ray are used as the approach of radiation treatment. Especially the 
quantity of radiation of a radiation has desirable 10-100kGy one to 200 kGy. If larger [ when quantity of 
radiation is smaller than lkGy, a surface hydrophilization treatment effect is small, and ] than 200kG(ies), 
cutting of the chain of the polymer which constitutes a base material will advance, and there is a possibility 
that the reinforcement of base material filter fiber itself may fall. When quantity of radiation is l-200kGy, 
the active species in which the fall of base material filter fiber on the strength raises an adhesive property 
with an ion-exchange nature polymer as for functional groups, radicals, etc., such as a carboxylic-acid 
radical and a hydroxyl group, and deals remarkably is efficiently introduced into a base material. 
[0012] As the approach of electrodischarge treatment, the corona discharge treatment under ordinary 
pressure and the plasma electrodischarge treatment under reduced pressure are mentioned. As processing 
conditions for corona discharge, it is desirable that an output is l-3kW and processing speed is a part for 3- 
30m/. If an output is smaller than lkW, it cannot discharge, and if larger than 3kW, calorific value will 
become large, and the reinforcement of a base material falls. There is a possibility that the reinforcement of 
a base material may fall since processing is performed too much if processing speed is slower than a part for 
3m/, and when quicker than a part for 30m/, there is a possibility that it cannot fully process. 
[0013] As processing conditions for plasma discharge, it is desirable under existence of gases, such as air, 
oxygen, and an argon, with a pressure of 5-100Pa to process by part for output [ of 0.01-0.5kW ] and 
processing speed/of 0.01 -5m. A pressure cannot be lower than 5Pa, or if higher than lOOPa, it cannot 
discharge. Although especially the gas to be used is not limited, in order to introduce functional groups, such 
as a carboxylic-acid radical and a hydroxyl group, into a base material, the gas containing oxygen is 
desirable. Moreover, since an argon is effective in stabilizing the plasma, it is desirable. Although a gas may 
be used independently, it may mix and use two or more sorts of gases. 

[0014] If higher [ when an output is lower than O.OlkW, a treatment effect is small, and ] than 0.5kW, 
generation of heat will be large and the reinforcement of a base material will fall. If later than a part for 
0.01m/, processing will become excessive, the reinforcement of a base material will fall, and when 
processing speed is quicker than a part for 5m/, it has a possibility that it cannot fully process. 
[0015] As the approach of a chemical treatment, the approach immersed in a chlorosulfonic acid, a sulfuric 
acid, an oleum, an oleum / phosphoric-acid triethyl complex in a base material filter is mentioned. When 
inside or a chlorosulfonic acid is used, since a sulfonyl chloride radical can be efficiently introduced into a 
base material filter also at low temperature, it is desirable. In order to control the fall on the strength 
accompanying the functional-group installation reaction of a base material although you may use as it is 
when using a chlorosulfonic acid, it is desirable to dilute and use it for 10 - 50 mass % extent with solvents, 
such as tetrachloroethane and trichloroethane. 

[0016] a radiation graft pile - making the monomer (collectively henceforth a functional-group installation 
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monomer) which can introduce the monomer or functional group containing a functional group into a base 
material filter immersed as an art depended lawfully, radiation irradiation is carried out, after carrying out 
graft polymerization and irradiating a radiation at a base material filter, a functional-group installation 
monomer may be made immersed and graft polymerization may be carried out. However, since handling is 
complicated, the latter approach of the approach of carrying out radiation irradiation is desirable [ making a 
functional-group installation monomer immersed in a base material filter, ]. 

[0017] a radiation graft pile — the radiation treatment which can be set lawfully has the radiation treatment 
mentioned above and desirable processing of the same conditions. As for radiation irradiation here, it is still 
more desirable to carry out under reduced pressure or in inert gas ambient atmospheres, such as nitrogen, in 
order to protect the radical generated during an exposure. Moreover, in order to prevent the fall of radical 
concentration after irradiating a radiation until a base material is immersed in a fiinctional-group installation 
monomer, it is desirable to hold a base material at low temperature. It is desirable to also perform immersion 
to the functional-group installation monomer of a base material under reduced pressure or in an inert gas 
ambient atmosphere, and the temperature of graft polymerization has desirable 40-90 degrees C. 
[0018] As a functional-group installation monomer, styrene, alpha methyl styrene, chloro methyl styrene, 
Alkyl methacrylate, alkyl acrylate, acrylonitrile, An acrolein, glycidyl methacrylate, glycidyl acrylate, Vinyl 
acetate, a styrene sulfonic acid or its salt, an acrylic acid, or its salt, A methacrylic acid or its salt, a crotonic 
acid, an itaconic acid, 2-acrylamido-2-methyl propane sulfonic acid, A perfluoro sulfonyl fluoride, 
vinylbenzyl trimethylammonium chloride, Arylamine or its salt, 4-vinylpyridine, 2-vinylpyridine, 1 -vinyl 
imidazole, 2- vinyl pyrazine, 4-(3-butenyl) pyridine, Acryl amide, N,N-dimethylacryl amide, N-(3-(N and N- 
dimethyl) aminopropyl) acrylamide, 2-(N and N-dimethylaminoethyl) acrylate, 2 -hydroxy ethyl acrylate, 
The compound which has 2-hydroxyethyl methacrylate, and a vinyl group and a sulfonic group, or its salt, 
The fluorine-containing compound which has the methoxycarbonyl group expressed with CF2=CF-0-(CF2- 
CF (CF3)) v-(CF2) W-COOCH3 grade (however, v and w are zero or more integers, and are not v=w=0.) 
etc. ~ it is mentioned. 

[0019] When it is a liquid, after the above-mentioned functional-group installation monomer may be 
immersed directly and dilutes a base material filter using a solvent, it may be immersed in a base material 
filter. Moreover, the approach of making a functional-group installation monomer a gas under reduced 
pressure, and introducing into a base material filter in addition to the approach immersed in a functional- 
group installation monomer in a base material filter, can also be adopted, and a gas can also be diluted with 
inert gas, such as nitrogen, in this case. When a functional-group installation monomer is a solid-state, it can 
be used making it dissolve in the solvent which a functional-group installation monomer dissolves. 
[0020] The above-mentioned radiation treatment, electrodischarge treatment, a chemical treatment, and graft 
polymerization method processing may perform any one sort of processings, and may use together two or 
more sorts of processings. 

[0021] As for the ion exchange capacity of the ion-exchange nature polymer used by this invention, it is 
desirable that they are 0.8 - 4.0 milliequivalent / g desiccation resin. Since the ion-exchange nature polymer 
used in order to fully remove the ionicity matter which is an impurity in gas will be needed in large 
quantities and equipment will become large if ion exchange capacity is smaller than 0.8 milliequivalent / g 
desiccation resin, it is not desirable. Moreover, if ion exchange capacity is larger than 4.0 milliequivalent / g 
desiccation resin, the reinforcement of an ion-exchange nature polymer will fall and breakage will tend to 
take place during processing. When ion exchange capacity is 1.0 - 3.0 milliequivalent / g desiccation resin, 
especially since there is also reinforcement of an ion-exchange nature polymer and gas can be processed 
efficiently, it is desirable. 

[0022] In this invention, although the gas supplied to a fuel cell may be supplied since only a cation- 
exchange nature filter passes only an anion-exchange nature filter depending on an impurity, it is desirable 
to be supplied since both a cation-exchange nature filter and an anion-exchange nature filter are passed. 
What is necessary is to carry out the laminating of the cation-exchange nature filter produced in this case 
using the cation-exchange nature polymer, and the anion-exchange nature filter produced using the anion- 
exchange nature polymer, and just to make it a fuel cell supplied, after gas passes both ion-exchange nature 
filters. 
[0023] 

[Example] [Example 1] According to the synthesis method indicated by the example 1 1 of JP,61-168629,A, 
the polysulfone / poly thioether sulfone copolymer (henceforth Copolymer a) expressed with a formula 1 as 
is the following were obtained. 

[0024] First, 3.6-mol bisphenol A, a sodium-hydroxide water solution and a N-methyl-2-pyrrolidone, and 
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toluene were taught to the autoclave, and nitrogen gas was heated with the sink, and water and toluene were 
removed and it cooled. Taught this 3.96-mol 4 and 4'-dichloro diphenylsulfone, it was made to react at 160 
degrees C in nitrogen-gas-atmosphere mind for 3 hours, and the reactant which consists of a repeat unit of 
aromatic series polysulfone was obtained. Added 3.24 mols dichloro diphenylsulfone, the 3.78-mol sodium 
sulfide, and an acetic-anhydride lithium and a N-methyl-2-pyrrolidone to this, pressurized 0.49MPa(s) with 
nitrogen gas, it was made to react at 160 degrees C after cooling for 3 hours, and the 2200g copolymer a was 
obtained. In addition, in the formula 1, it was p/q=l/l, and the intrinsic viscosity of Copolymer a was 0.50. 
Moreover, the content of the aromatic series ring which has not been combined with -S02- which is an 
electronic suction nature machine was 33-mol % in all the aromatic series ring of Copolymer a. 
[0025] 
[Formula 1] 



[0026] Next, after dissolving the 750g copolymer a in the 1,1,2,2-tetrachloroethane of 10L, 4000g methane 
(chloro methoxy) and 45 g anhydrous salt-ized tin were added, and the chloromethylation reaction was 
performed at 1 1 0 degrees C for 4 hours. Subsequently, after settling a resultant using methanol SOL, this 
resultant was washed and 850g (henceforth Copolymer b) of copolymers which chloromethylated 
Copolymer a was obtained. The rate of installation of the chloro methyl group in Copolymer b was about 1.9 
per 1 repeat unit, and when the whole of this chloro methyl group was aminated by the trimethylamine, ion 
exchange capacity was 2.2 milliequivalent / g desiccation resin. 

[0027] N.N-dimethylformamide solution 1 140mL of the trimethylamine of one mol / L was dropped slowly, 
having dissolved the 500g copolymer b in 2830g N.N-dimethylformamide, and agitating the obtained 
solution at 0 degree C. Subsequently, 2-methoxyethanol 500g was added to this, and the solution of the 
anion-exchange polymer of ion-exchange-capacity 2.0 milliequivalent / g desiccation resin was obtained. 
[0028] Moreover, two sorts of solutions of the solution which dissolved the 500g copolymer a in the 1,1,2- 
trichloroethane of 3350mL(s), and the solution which carried out dropping mixing of the 412g of the oleums 
60% at 0 degree C at the mixed liquor of 281 g phosphoric-acid triethyl and the 1,1,2-trichloroethane of 
2000mL(s) were prepared, and two sorts of these solutions were dropped at 25 degrees C into 1,1,2- 
trichloroethane 3500mL. This was agitated for 100 hours and cation-exchange polymer 420g into which the 
deposit polymer was filtered, and it washed, dried and the sulfonic group was introduced was obtained. The 
rate of installation of the sulfonic group in the obtained polymer was about 1.5 per 1 repeat unit, and ion 
exchange capacity was 2.0 milliequivalent / g desiccation resin. Obtained polymer 400g was dissolved in 
1600g of N-methyl-2-pyrrolidones, and the cation-exchange polymer solution was obtained. 
[0029] Two things which performed at the exposure rate of 10 kGy/h for 5 hours, and performed gamma 
irradiation of 50kG(ies) in total under reduced pressure of the filter which consists of a polyethylene fiber of 
500 micrometers in thickness and metsuke amount 200 g/m2 were prepared, it immersed and dried in each 
above-mentioned solution, and the anion-exchange nature filter and the cation-exchange nature filter were 
produced. The thickness of the filter after desiccation was 510 micrometers and 530 micrometers, 
respectively, and metsuke amount reached 285 g/m2 and there was 300 g/m2. The sodium-hydroxide water 
solution of 0.1 mols / L was made immersed about an anion-exchange nature filter, and the counter ion 
considered as the quarternary-ammonium-salt radical of OH ion. 

[0030] The cation-exchange nature filter and anion-exchange nature filter which were obtained are cut to 
discoid with a diameter of 10cm, respectively, two sheets are held in a filter holder in piles, it installs 
between the compressor which supplies the air by the side of a cathode, and a fuel cell eel, and that to which 
cathode side air passed this filter was supplied to the fuel cell cel. 

[0031] A fuel cell eel is the following, and was made and assembled. The copolymer (ion-exchange- 
capacity 1.1 milliequivalent / g desiccation resin) and platinum support carbon which consist of a 
polymerization unit based on tetrafluoroethylene and a polymerization unit based on CF2=CF-OCF2CF 
(CF3) 0(CF2)2S03H were included with the mass ratio of 1 :3, and coating of the coating liquid which uses 
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ethanol as a solvent was carried out by the die coat method on the carbon cloth. The gas diffusion electrode 
with which this was dried and the gas diffusion electrode layer of 1 0 micrometers in thickness and amount 
of platinum support 0.5 mg/cm2 was formed was produced. 

[0032] Between the two above-mentioned gas diffusion electrodes, the cation exchange membrane (50 
micrometers in thickness) which consists of a copolymer (ion-exchange-capacity 1 . 1 milliequivalent / g 
desiccation resin) which consists of a polymerization unit based on tetrafluoroethylene and a polymerization 
unit based on CF2=CF-OCF2CF(CF3) 0(CF2)2S03H was pinched, it pressed using the monotonous press 
machine, and the membrane electrode zygote was produced. On the outside of this membrane electrode 
zygote, the heater has been arranged on that outside to the charge collector made from titanium, the gas 
supply room of the product [ outside / that ] made from PTFE further, and the pan, and the fuel cell eel of 2 
was assembled 9cm of effective film surface products. 

[0033] The temperature of a fuel cell was kept at 80 degrees C, and hydrogen was supplied to the air and the 
anode which passed the filter to the cathode with two atmospheric pressures, respectively. Terminal voltage 
was 0.60V when the terminal voltage at the time of current density 1 A/cm2 was measured. Furthermore, 
continuous running was performed for the above-mentioned fuel cell by 80 degrees C and current density 1 
A/cm2. The terminal voltage of 1000 hours after is 0.60V, and did not have the first stage and change. 
[0034] [Example 2] After dissolving 500g (the Amoco [ Corp. ] make, a trade name: YUDERU P-1700) of 
copolymers of polysulfone in 1,1,2,2-tetrachloroethane 5200mL, the chloromethylation reaction was 
performed at the temperature of 50 degrees C for 0.5 hours, having added methane (chloro methoxy) 2350g 
and anhydrous salt-ized tin 45g, and carrying out a nitrogen purge. Subsequently, after settling a resultant in 
methanol 40L, this resultant was washed and 530g (henceforth Copolymer c) of chloromethylation 
copolymers was obtained. The rate of installation of the chloro methyl group in Copolymer c was about 0.9 
pieces per 1 repeat, and when the whole of this chloro methyl group was aminated by the trimethyl amine, 
ion exchange capacity was 1.7 milliequivalent / g desiccation resin. 

[0035] The 500g copolymer c was dissolved in 2830g of N.N-dimethylformamide, and the 15 mass % 
solution was prepared. After 470mL(s) of the N.N-dimethylformamide solution of the trimethylamine of one 
mol / L were dropped slowly, agitating this solution at 0 degree C, 2-methoxyethanol 70g was added and ion 
exchange capacity obtained the anion-exchange nature polymer solution of 0.9 milliequivalent / g 
desiccation resin. 

[0036] On the other hand, two mols tetrafluoroethylene and CF2=CFOCF2CF(CF3) 0(CF2)2S02F [ 0.45- 
mol ] were copolymerized at 70 degrees C by having made azobisisobutyronitril into the initiator for 5 
hours, and the copolymer of ion-exchange-capacity 1.1 milliequivalent / g desiccation resin was obtained. 
After hydrolyzing this over 16 hours at 90 degrees C in 20%KOH water solution, the cation-exchange 
nature polymer solution with which all solution mass contains the perfluorocarbon polymer which has a 
sulfonic group 9% was obtained by being immersed in the hydrochloric acid of one mol / L at a room 
temperature for 16 hours, changing S02F set into an acid type, and dissolving in the ethanol after rinsing 
desiccation. 

[0037] Two things which carried out corona discharge treatment of the filter which consists of the thickness 
of 500 micrometers, metsuke amount of 200g/a polyethylene fiber of m2 by part for output [ of 2kW ] and 
processing speed/of 5m were prepared, and it was immersed in each above-mentioned solution, respectively, 
and it dried and the anion-exchange nature filter and the cation-exchange nature filter were produced. The 
thickness of the filter after desiccation was 530 micrometers and 540 micrometers, respectively, and 
metsuke amount was 300 g/m2 and 310 g/m2. 0.1 mols / L sodium-hydroxide water solution was made 
immersed about an anion-exchange nature filter, and the counter ion considered as the quarternary- 
ammonium-salt radical of OH ion. 

[0038] It evaluated by assembling a fuel cell eel like Example 1 . The temperature of a fiiel cell was kept at 
80 degrees C, and hydrogen was supplied to the air and the anode which passed the filter to the cathode with 
two atmospheric pressures, respectively. Terminal voltage was 0.58V when the terminal voltage at the time 
of current density 1 A/cm2 was measured. Furthermore, continuous running was performed for the above- 
mentioned fuel cell eel by 80 degrees C and current density 1 A/cm2. The terminal voltage of 1000 hours 
after is 0.58V, and did not have the first stage and change. 

[0039] In the example 1 of [Example 3 (example of a comparison)], the fuel cell eel was assembled and 
evaluated like Example 1 except having set two sheets in piles, without processing the filter made from a 
polyethylene fiber to a filter holder. Terminal voltage was 0.60V when the terminal voltage at the time of 
current density 1 A/cm2 was measured. However, the terminal voltage after 1000-hour operation fell to 
0.51V. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/7/2006 



JP,2001-313057,A [DETAILED DESCRIPTION] 



Page 6 of 6 



[0040] In the example 2 of [Example 4 (example of a comparison)], it immersed and dried in each ion- 
exchange nature polymer solution, without carrying out corona discharge treatment of the filter made from a 
polyethylene fiber, and the anion-exchange nature filter and the cation-exchange nature filter were 
produced. The thickness of the filter after desiccation was 530 micrometers and 540 micrometers, 
respectively, and metsuke amount reached 300 g/m2 and there was 310 g/m2. The sodium-hydroxide water 
solution of 0. 1 mols / L was made immersed about an anion-exchange nature filter, and the counter ion 
considered as the quarternary-ammonium-salt radical of OH ion. The fuel cell eel was similarly assembled 
and evaluated except having set in piles the filter obtained by the filter holder like Example 2 two sheets. 
Terminal voltage was 0.59V when the terminal voltage at the time of current density 1 A/cm2 was 
measured. However, the terminal voltage after 1000-hour operation fell to 0.53 V. 
[0041] 

[Effect of the Invention] In this invention, since the gas processed with the ion-exchange nature filter which 
is excellent in endurance, i.e., the gas by which the ion component was removed, is supplied to the polymer 
electrolyte fuel cell, are recording of the ion into the solid-state polyelectrolyte film is lost. Therefore, even 
if it operates a fuel cell for a long period of time, the rise of resistance can be controlled and the fall of a 
generation-of-electrical-energy electrical potential difference can be controlled. 

[Translation done.] 



http ://www4. ipdl . ncipi . go j p/cgi-bin/tran_web_cgi_ej j e 8/7/2006 



